Impaired platelet aggregation and thromboxane generation in essential fatty acid-deficient rats.
ADP-induced platelet aggregation and thrombin-induced thromboxane B2 generation in diluted whole blood from rats fed a fat-free diet supplemented with 10% (by weight) hydrogenated coconut oil [essential fatty acid (EFA) deficient] were significantly lower than that in animals fed 10% safflower oil [(SFO) rich in linoleic acid] or 10% marine oil (rich in eicosapentaenoic acid and docosahexaenoic acid). Plasma fibrinogen levels were significantly lower and liver function was impaired in the EFA-deficient group compared with the other two groups. Platelet responsiveness to ADP was restored when plasma from the EFA-deficient rats was replaced by plasma obtained from rats fed a nonpurified diet. ADP responsiveness and thrombin-stimulated thromboxane B2 production in diluted whole blood were also restored after 2 wk of injections of 100 mg ethyl linoleate every 48 h, and partially restored by injections of 100 mg ethyl alpha-linolenate. When ADP-induced platelet aggregation was examined in washed platelets, the impaired ADP aggregation (found when platelets of the EFA-deficient rats were suspended in their own plasma) was not observed at either high (9.5 microM) or low (1.0 microM) ADP concentrations. Although thrombin-stimulated thromboxane B2 production in washed platelets in the EFA-deficient rats was lower than that in the SFO-fed rats, the magnitude of aggregation was not different. In addition, inhibition of thrombin-induced platelet aggregation by apyrase (0.06 U/mL) was identical in the two groups. These results suggest that impaired platelet aggregation in EFA deficiency is related more to plasma factors than to inherent platelet properties and that restoration of normal liver function is associated with normal platelet function.(ABSTRACT TRUNCATED AT 250 WORDS)